
VERIFICATION OF TRANSLATION 



I, 



SIAN WATTS FRICK 



of 953 Devon Drive 
Newark, DE 19711 



md tte t .he attached is a ^ — n, **. *- & 
ability of the German language Application filed » the Un 

n imu a coov of which is attached. 
Trademark Office on May 12, 2004, a copy o 



, toher oeclare that a„ statements made 

m a« statements made on information - «b ^ 
^er, mat wiUfid false statements and die to so m^d P ^ 
or imprisonment, or both, ttttder Seetton WO! of T, e ^ 
Code and that snch wiUfid false statements may jeopardize die 
above-captioned application or auy trademark issued thereon. 



■> Uitt5 Cjy Date _tfj£-~Lj£°±- 

sig .tifff as 

SlAN WATTS FRICK 



' P25052.S01 
Device and Method for Joining the Faces of Parts 

• ,„» device and a method for joining the faces of parts with great 

T* inventton reia.es » ad™ *r ^ ^ ^ ^ . ^ 

fongitndinal extenston by frtcUon weldtng P 

and a method for the axially aligned jotmng of rafts and the like by ft 

+ -pv TXT 1Q10 in that the cohesion of the 
Joining by welding is characterized accordtng * ^ 

. ,„„ sultaces „f ,he workpieces or parts to be joined are moved 
to friction weldmg, the surfaces ^ 

metallic bonding of the same. 

about tts axts, thus mo ^ ^ ^ 

part or workpiece under pressure. Tftrough the ft rf 

secure metallic bonding of the matenals. 

vet y cost-effecftve for special maferia. and a pmmg o sma „ , 

extension, a rotationai movement of m -c fo 

often possible only with the greatest effort and, m m 

possible. 
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b particu,ar with bang rods with profiled cross section, such as, e.g., rails or beams an 
X afigmed joining with afignmen, of «he cross-secfiona, profi.e mrough fircfion 
warning appears to fie no, cost-effective and no, ab,e ,o fie produced with a necessary 
joint quality. 

A method for jotning railway tracks by friction welding is known torn DE 198 07 ■ «7 
Al in which an intermediate piece is moved in linear or orbita, oscmauon between , e 
rai , ends to be connected. The two rail ends are .hereby pressed toward one another onto 
the intermediate piece in the longitudinal direction of the rai, in order ,o generate me h« 
necessary for welding through friction energy on bom comae, surfaces between each of 
,he rail ends and each of me cut surfaces of me intermediate p.eee. 

However, such a rai. joint, which is expensive to produce, result in respective,, two 
weld transitions .ha. resul. in an increase of po.en.ta! weak points ma, wtfi poss.bly need 
t0 be ,es.ed extensively. Furthermore, guiding .he temperature in me jom, area ^ng 
action welding as weU as system-dependent functiona, operations can be more dtfflom. 
to control while maintaining quality. 

The object of me invention is now .o erea.e a device of the type mentioned a, the o„« 
wim w hl eh long rods with profiled cross section, such as rails, can fie pouted ,o one 
another by Motion welding in a rai, production, whereby an axiaU, ahgned afignmen, 
and a cross-seetionally ennfotma,, high-quanty, metauic joining of me parts can 
achieved. 

Another obje* of me invention is ,o disclose a generic me,hod for me friction wehfing of 
1 in pariicu,ar r* wlth which method an afi-over, homogenous, cross-sec onafiy 
U. metafile jommg of the ends can be achieved with a high quafity of me ,otn, 



area. 



This ofijec, is achieved according to me invention wim a generic device in ,fia, me 
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against one another and a. leas, one Camping means can be moved rCahve to 

Z be positioned in an axiaUy atigned manner to tbe par, wifl, freedom of movement 

tt e advances omained wi,h me invention are essentia!* ,ha, me Amotions neeessary 
for a friction weiding of me par. wifl, high ,uati,y ean he a,os«ed in a precsCy 
continued manner. Cross-seCionafly eonforma, friction weld join* of, e g., ratis, ean 
1 be prodneed, whereby only one easily removab.e la,era, Cevation of smal, 
dimension is formed in the weld area. 

U as can be provided according ,o me invention, a, leas, one clamping means can he 
moved in a Cremating manner aronnd me join, axis, a favorabie homogenons heahng of 
the part ends can result over me entire cross-sectoral area. 

to one embodiment of the invention i, is advantageous if bom Camping means can be 
mov ed in me same direction in a Creating manner around tire jom, axrs * 
respective* opposi.e spacing from me same. «s embodiment of me dev,ce rende, 
pole on me one hand a homogenous heating of tire provided jom, area of tire ^ 
Lugh «c,ion with .argCy shoCdess movement operations ma, are favorabie m terms 
of mlanicC engineering; on me oflrer hand an imnretiia«e axiafly aligned posmonmg of 
to par, ends wim freedom of movement is advantageous* possibie for tire aCua! jouung 
operation through elfaumting the deflection. 

Boti, wim regard ,o a movemen, ma, is as shocks as possible and for tire sake ofa 

mea^ tira, can be adjusted in tire divergence from tire ro,a,ionC ax,s ,s provmed for tire 
movemen, and for tire axiafly aligned res,ing position of a Camping means. 

A particular advance in connection with the movemen, operations is obtained if hvo 
orivaMe eccentiic means are provided per clamping means and operative.y connected ,o 



it. 
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An embodiment of tire device according ,o the invention in which the oppostte clampmg 
means respective* can he driven hy adjustable eccentric means positioned on a shaft o 
can he adjusted with freedom of movement, whereby a divergence from tiae — 
axis preferably in the opposite direction and an axiaUy aligned aUgnmen, of the par, £ 
are provided by a con.ro, of rhe eccentric means ft* preferahiy ac,s stmultaneously, oe 
not „„ ly have advantages in terms of control technology bu, also renders possm e a 
cons auction method mat is favorable in terms of cost-effectiveness aad mdustnaf 
engineering. 

The former object of the invention is attained with a method of the type mentioned a, the 
outS e, in that the par, ends are provided w,.h flat axiaUy normal cross-secttona, surface, 
ana subsequently in a heating s,ep the cross-sectional snrfaces to be jomed are pressed 

temperature or joining temperature, a, which an axially aligned alrgnmen, of the par, 
Ja p,ace wi,h free movemen, of the same and the weld area is piaced under mcreased 
pressure for tite all-over metallic bonding of (he part ends. 

The advances of a we.ding process conducted in ,his manner are main.y <ha, tire friction 
movemen, occurs witirou, a rotation of tire parts and so no high forces of ^avtty anse 
whh a change in movemen, of the same. At least one part end is thereby moved tnan 
oscillating manner reiative ,o tite opposite one under pressing pressure - 
Hes in the cross-aectional plane. After tire join, parameters have been acmeved - 
Motion surfaces, only low forces are necessary for the end-side free movemen, o h 
parts in order to conduct a cross-sec.iona.ly conforms, positioning of the same^ If one 
part end is moved in the cross-sectional plane with elastic bending of tire par, end area m 
a favorable manner for friction heating, the restoring forces .ead or a. II Up » 
estabtish an axially aligned aliment of tire parts for the bearing pressure, wherehy 
single high-quality metallic bond can titus be achieved. 
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For a ,arge,y shocks serprence of movements, i. has proven favorab.e for a. .east one 

Z - * » — * » — * to increase to tempera,ure or 10 

joint temperature of the face areas of the parts. 

* a particu,ar,y preferred embodiment of .he invention, if the part ends under 
Usltion are moved around the aii^ment or join, axis in me same dnecnon ma 
Luianng manner a. an opposite spacing respective., to the ax,s » mcreas * 

Li effective manner with mrthermore reduced shoe,, in me system and £ 
I Jnve movements of me part end areas can he reduced. The expends for a nee 
m „vemen. of .he part ends is thus a.so reduced in terms of industiia, engmeenng. 

For an axialiy aligned ahgnment of parts with specie, cross-sectiona, fonna,s provided in 

if fter I pressing .ogether of the cross-sectiona. surfaces and me ax* d.verg» 
m „veme„, o tire part ends «o heat .hem, the pressing force is reduced, an ax,a U ^ 
I the parts is carried on, and suhse q uen,.y an increased pressing pressure ts hut,, up for 
the metallic bonding of the same. 

Parts, such as raiis of hardenah.e steeU and a„oys, can have areas with an unfavorah.e 

microstructure in me we.ding join, and/or in the heat-affected zone when a ,om 
produced hy friction we.ding. Tms structure, e.g., martensite structure deveiops whe 
L matena, aus.eni.iaes dunng we.ding, i.e., is converted into a cnhrc fac.cen emd 
atomic structure, and, after the joining of me parts, the cooUng rate, m partrcuiar a 

a suddeniy diffusion,- manner. According to the invention tins drsadvantage can he 
ovine in ma, a pre-heating of me face surface areas of me part ends taxes p.ace 
before the heating step. 

A pre-heating of me face surface areas of me part ends can he carried out wim particu,ar 
ln,age L+ native movement of me same towards one another w«h reduced 
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positioning pressure, whereby on me one hand the welding dev.ee ean thereby be used in 
be prevented. 

me invention is described in further detail below on me basis of a drawing showing an 
exemplary embodiment. 

The only figure shows in diagrammatic form a Motion welding device A. 

damning means 2 V are provided for parts 1, 1 ' to be joined, which clamping means are 
Clamping means ^ * v ^ 01 01 , The clamoine 

detachably connected to the part ends 11, 11' by clamp parts 21, 21 ™ clampmg 
detacnaoiy respectively one adjustable eccentric 

means 2 2' are operatively connected to at least respecuv y 
^ ' ■ Utat I be driven by means of a shaft 4, by a motor 4 or the ,*e, whemby 
ZZL of eccentricity can be adjusted through a eontro, 31, 3i' - «- — 
means 3, 3 '. 

If .he eccentric means 3, 3' are now driven in a rotary manner by a motor 4 via a shaft 41 
is adjusted by control means 31, 3V in — ~ » 
particidar m opposite directions, an uneven, in particu,ar opposrte, 
'five eccentric surfaces occurs in the direction towards fire part ends 11, » « to 
respecnvee one ratively connected to the clamping 

welded. However, the eecentnc means 3, 3 are operatively _ 
m eans 2 2', if necessary via bearings 5, 5', and consequently the part ends 11, 11 
Z ed in Ihem can be moved relative ,o one another. Another support (not shown) o 

1J driven a, me same angular velocity. During a fiiofion we.dmg process arts 1, 
Xmed with their part ends 11, 11' are Camped with axiaUy norm, flat cros, 

• irn v damn carts 21, 21 ' and positioned 

sectional surfaces 12, 12' in clamping means 2, 2 by cfcmp part 

against one another with a force or opposing force + xl,xl. A relativ 

„t; ft n«l surfaces 12 12' between the opposite part 
movement occurs at the part cross-sectional surfaces U, 

• f citinninp force through an uneven axiaUy divergent 
ends 11 11' during the action of a positioning force tnrougn 

, Such a relative movement of the clamping 
movement of the clamping means 2, 2 . Such a 
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me ans 2, T is caused by an uneven adjustment of the eccentriciry of .he ecne»«ric means 
3 operative* eonnected to them, which eccentric means are driven on a shaft 4! » front 
of a motor 4. 

A relative movement during positioning of the cross-sectional surfaces 12, 12' against 
one another releases friction heating mat heats me cross-sectional surface areas to a ,om. 
.emperature. After such a temperate is reached, a cancehng of the ec—y of dr. 
eccentric means 3, 3' occurs directly and simultaneously through a control 31, 31 , and 
fluough this an axially aligned free movement of the part ends with a subsequent 
pressurization +x2,-x2 of the cross-sectional surfaces 12, 12'. 

After a cooling of the formed welding zone of the parts, if necessary with a reduced 
cooling rate effected by a pre-heating of the part ends .., U' to adjust specific materta. 
properties in this area, a material crushing effected by a last pressurization or a bearmg 
measure can be mechanically removed and a profile-conformal join, can thus be 
achieved. 
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